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TITLE; Ja>Y Crusher 

Thepresentrnventionrelatesto a jaw crusher, more particularly, but not exclusively, to a crusher 
for crashing rock material 

Quarried material is oftenprocessed by means of crushing plant, for the production of aggregate, 
5 for example. There are various known forms of crushing plant for the cctforjnjnution of rock 
material, one of which is referred to as a jaw crusher. 

One conventional] aw crusher consists of a framehaving a pair of jaws, a fixed jaw and a swing 
jaw, which are in aspaced apart relationship to define a crushing chamber for receiving rock 
material to b e crushed. The swing jaw is movable between a first position* in which, the crushing 
1 0 face of the swing jaw is inclined to the crushing face of the fixed jaw, and a second position in which 
the crashing face of the swing jawis brought substantially parallel to the crushing face ofthe fixed 
j aw, at a predeteaxoined spacing from one another. Hence, in the first position, the crashing 
chamber is substantially v-shaped. ' 

The upper end ofthe swing j aw is connected to a shaft, the axis o f which is located eccentrically 
1 5 withrespect to a rotatable bearing, hi use ? as the bearing is rotated, rotation ofthe shaft causes 
the upper end ofthe swing jaw to proscribe a circle in the direction ofthe fixed j aw, in a cycle 
b etween the first and second positions. Hence, the crushing face ofthe swiog j aw moves up and 
down, as well as towards and away from the crashing face ofthe fixed jaw. Movement of the 
/ swing jaw in this manner causes impelling forces for crushing ofrockmaterxai present in the crushing 
20 * chamber. The spacing between the crashing face of the two j aws is set at a predetermined 
distance,, dependent on the size of material which is required gs a result ofthe mishingprocess. 
Hence,, a greater spacing between the two jaws will result in larger pieces of crushed material being 
produced as part ofthe crashingprocess than the smaller pieces which would beproducedby using 
a smaller j aw spacing. 
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Typically, a jaw crusher as described above will include atoggleplate located adjacent the lower 
end of the swing jaw for supporting the lower end of the swing j aw during the crush cycle. One 
end of the toggleplate reacts against the rearface of the swingjaw, the Other end of the toggleplate 
reacts against across beam provided behind the swingjaw and extending between the walls of the 
5 jaw crusher frame. 

To enable apredetennined maximum product size to be produced during the crush cycle, the 
spacing between the pair of jaws at their lower ends, i where the crushed material is discharged 
during the crush cycle, can be adjusted. It ia known to insert or remove shim packs or other 
adjustment means between the toggle plate and the cross beam, thus reducing or increasing the 
1 0" distance between the lower ends of the pair of j aws. 

If an uncrushable object enters the crushing chamber, during the crushing cycle, substantial ibtces 
are generated as the swingjaw acts to complete its cyclic motion against the uncrashable obj ect, 
which can cause damage to the jaw crusher, and which can be dangerous to remove. 

US4927089 describes a jaw c<rushersubstantLally as described above which teaches one solution 
15 tothisproblem. A plurdityofparaUelrrydraulic cylinders areprovided between the cross beam 
and the toggleplate in corim^unicarion with an hydraulic circuithavrng apressurerelief device, such 
that, once aprev-setpxessure is reached in the cylinders, due to an uncrushable object being present 
in the crushing chamber, hydraulic fluid is released from each cylinder via the relief device, which 
allows the swing jaw to be moved away from the fixed jaw, to enable the imcrushable object to be 
20 ^ passed through the chamber- 
However, due to the substantialpressures generated in the cylinders as part of the croshingprocess, 
typically from zero to arrjaxhnum pressure with every cycleof the swingjaw, seal life within the 
hydraulic cylinders can be compromised. Furtbemior^hydraidic fluid iscorrrpressibleto adegree, 
and therefore crushing efficiency canbe compromised, as the cylinders compress the fluid during 
25 the crushing cycle. 
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It is an object of the invention to reduce the disadvantages referred to above. 

According to the present invention, there is provided a jaw crasher for cmishingrockinaterial, 
corrrpri sing aframc having a fixed jaw and a swing jaw, between which is defined a crushing 
chamber forreceivingmaterial to be crushed, the swingjaw being mounted for cyclic movement 
5 in the direction of the fixed jaw, atoggleplateforoperativecomniunicatioq between arearportion 
ofthe swingjaw and astop provided on the frame, and in which anhydraulic cylinder arrangement 
is provided m which, in use, the hydraulic fluid ispiBssrtrisedto apredetermined value toprovide 
an adjustably pre-loaded reaction against the action of the toggle plate. 

Conveniently, the hydraulic cylinder arrangement is pre-loaded against a part ofthe frame. 



10 In apreferred embodiment ofthe invention, the stop consists of acrossbeam adjustably disposed 
in the transverse axis ofthe frame, and thehydraulic cylinder anangement is located behind the 
cross beam. 

The invention will now be described, byway of example only, with reference to the accompanying 
drawings, in which: 

1 5 Figure 1 is a diagrammatic view from the side of part of ajaw crusher according to the 
invention, showing part of the jaw crusher in cross -section; and 

Figure 2 is adiagrammatic cross-sectional view from above of the jaw crusher shown in 
Figure 1. 

Referring to the JSgures, ajaw crusher ass^ 
20 11 havingapairofopposmgwalls 12, 14. Apairofjaws,afiXQdjawl6andaswingjawlS,are 
supportedbetween the opposing walls 12, 14. Thejaws 16, lS,areofconventiondconstnxcttori 
^ndaro both provided withawcarsurface20. Tb© upper end ofttewear surface 20 is removably 
secured on a respective jaw 1 6, 1 8 by a bolt 22, and the lower end of each wear surface 20 
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engages a Lip 24 provided on the lower end of each jaw 1 6, 1 8 . Each wear smfece 22 defines a 
crushing face on a respective j aw 1 6, 1 8, the two crushing faces defining a crashingchamber 26, 
for receiving material to be crushed,, for example the rock material 28 shown in Figure 2. 

The upper end of the swingjaw 1 g is connected to thejaw crusher assembly lOinalcnowninanner 
5 byasbaft30havingaf3re^ The portion of the 

shaft 30 which is received in the bearing 34, is dispos ed eccentrically with respect to the remainder 
of shaft 30 (not visible). The shaft 30 is rotatably driven by a fly wheel 36, such that rotation of the 
shaft 30 causes circularmotion of the upper end of the swing jaw 1 8 in the direction of the fixed 
jw 1 6. The mounting and movement of the upper end of the swing jaw 1 8 on the jaw crusher 
1 0 assembly 10 is wholly conventional and shall not be described in any further detail. 

Each wall 12, Hmcludesanelongateapeiturem^ 

visible in Figure 1 . A cross beam 42 extends across the jaw crusher assembly 1 0, as can be see& 
in Figure 2, respective ends of the cross beam 42 being received through, each aperture40. A plate 
44 having a flange 46 is secured to the underside of the cross beam 42, located substantially 
1 5 centrally with respect to the transverse axis of the jaw crusher assembly 10. A tierod 48 extends 
through the flange 46, the left hand end of which, as viewed, is pi votally connected to the lower end 
of the swing j aw 1 8 . As can be seen, a spring 5 0 is provi ded between the free end of thus tie rod 
48, to theright as viewed m the Figures, and the flange 46. The spring 50 is secured inplace by 
a lock ml 52 in threaded connection with the free end of the tie rod 48. 

20 Atoggleplate 54 isprovided between the r 18 and the cross beam 42 ? 

respective ends of the toggleplate 54 beingmovably received in a toggle seat 56 provided on each 
ofthe cross beam 42 and the swing jaw 1 8 for communication therewith. The toggle seats 56 have 
an arcuate internal profile against which the respective ends ofthe toggle plate 54 are in contact 
The ends ofthefoggleplate541iavcanarcnateprofaewhichis shallower than that of each toggle 

25 seat 56, the toggle plate 54 thereby being able to self-centre the toggle seats 56. 



Ahydraulic cylinder arjr^gem^consfetmg, mto embodiment, of a pairoftiydraulic cyhndeis 60, 
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10 



15 



in p arailel, arc provided for operative engagement with the rear of the cross beam 42, to the right 
as viewed in the Figures, Each hydraulic cylinder 60 consists ofa cylinder 62 andapiston64 



received in a respective aperture' 40 and are each provided with relief and supply lines 68 
connected to an hy<3raulic fluid circuit {not shown). A plurality enseals are provided between the 
walls of each cylinder 62 and a respective piston 64 to maintain an operative chamber for the 
hydraulic fluid within each cylinder 60. As canbe seen in. Figure 1, the closed end of the cylinders 
62 have a complimentary profile to the curved ends of the apertures 40. 

A shim pack 70, consisting of a plurality of removable shixnplate, isprovided in each aperture 40, 
in contact with the front of the cross beam 42. An insert 72 is provided in each aperture, to the 
right of the sbimpack as viewed in the Figures, having aplanar face for contact with the shim paclc 
72 and a curved face for complimentary engagement with the curvedprofiQe of the right hand end 
of the aperture 40. 

In use, rotation of the shaft 30 causes cyclic movement of the swing j aw \ S b etween a firstposirion, 
iu which the crushing face of the swing jaw IS is inclined to the crushing face of the fixedjaw 16, 
as shown in Figure 1 3 and a second position in which the crushing face of the swing j aw 1 8 is 
brought substantially parallel to the crashing face of the fixedjaw 1 6, as shown inFigure2 > at a 
predetermined spacing from one another. Hence, in Use, the crushing face of the swing jaw 1 8 
moves in a crushing cycle, up and down, as well as towards and away from the crushing face of 
thefixedjaw 16. Material to be crushedis introduced into the crushing chamber 26 through the 
top of the j aw crusher assembly 10 and crushedmaterial is discharged through the spacing between 
too lower end of the two jaws 16, IS. The cyclic movement of the swingjaw IS, as described 
above, causes impelling forces for crushing the material present in the crusbiAg chamber 26, 

mthe first position, in the absence of crushingmaterial, the lower end ofthe swingjaw 18 is biassed 
by the tie rod 48 and spring 50 into aposition at the predetermined spacing from the lower end of 
the fixedjaw 16. Further, the toggle plate 54 is clamped between the toggle seats 56, by the 



whichis or^dtfvelyreciprocable within the cylinder 62, Eachpiston 64 includes an arriculatable 
seating face 66 for engagement with the cross beam 42. The hydraulic cylinders 60 are each 
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biassing action of the tie rod 4S and spring 50. 

In use, the hydraulic cylinders 60 are pressurized to apredeterrnkedvalue, for example 400 bar, 
againstthemserts 72, through thecross beam 42 and the shim pack 70, idtimatery against the right 
hand end of the aperture 40, as viewed mthe Figures. As a crushing force is generated,, during the 
5 cyclic movement of toe swing jaw 18 inthedirectionofthefixedjaw 16,load&om the crushing 
chamber 26 is passed through tiie toggle plate 54 against the cross beam 42 and on to the hydraulic 
cylinders 60. Hence, the hydraulic cylinders 60 provide apre-Joaded reaction agains t action of the 
toggle plate 54 with the cross beam 42, against the left hand end of the aperture 40 as viewed in 
the Figures. 

1 0 The benefit of this arrangement is that during a typical crush cycle, the pressure in the hydraulic 
cylinders 60 remains substantially constant with the applied toggle plate load on the cross beam 42, 
increasing the life of the seals within each hydraulic cylinder 60. 

If an uncrushable obj ect enters the crushing chamber 2 6 3 during the crashing cycle, subst antiai 
forces are generated as the swing jaw 1 8 acts to complete its cyclic motion against ineimcTushable ' 
1 5 obj ect> which can cause damage to the jaw crusher assembly 1 0, and which can be dangerous to 
remove. However, the hydraulic cylinders 60proyide an adjustable reaction for the toggle plate 
54 during the crush cycle. 

If the pressure generated during the cnishmgcydebecomes excessive, for exarnplein an overload 
situation where an unauahable object is present in the cxushing chamber 26, the load applied to the 

20 cross beam 42 via the toggle plate 54 will exceed thepre-loaded pressure of the hydraulic cylinders 
60. A relief valve is provided in the hydraulic circuit, which, when the pre-loaded value is 
exceeded, allows fluid under pressure to be released from the hydraulic cylinders 60. In this case, 
each piston. 64 can be pushed backwards into arespective cylinder 62 3 to the left as viewed, to 
enable the swing jaw 1 8 to move away from the fixed j aw 1 6 to aflowfhe crashing chamber 26 to 

25 be cleared safely. 
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The spacing between the lower end of the two j aws 1 6, 1 8 is set at a predetermined distance, 
dependent on the size of material which isrequi^ Hence, a 

greater spacingbetween the two jaws 16, 18 will-enable a larger sized pieces of crushed material 
to be passed downwards through the crushing chamber 26 during the crushing cycle than a smaller 
5 spacing. To enable a predetemnnedrnaximnm product size to be produced during the crash cycte, 
the spacing between the lower end of the pair of jaws 1 6, 1 8 7 i. e. where the crushed material is 
discharged duringthe crush cycle, can be adjusted by insetting orremoying shim plates from the 
shim packs 72, thus reducing or increasing the distance between the lower ends of the pair of jaws 
16, 18. 

10 To adjustthe spacingbetweenthe lower ends ofthejaws 16, 18 it is first necessary to release the 
pressure from the cylinder arrangements 60 and to push thepistons 64 back in to the cylinders 62. 
The cross beam 42 is then withdrawn :frora the shim pack 70., to the Je# as viewed in the Figures, 
to enable shim plates to be removed or added, as required The cylinder arrangements 60 are then 
pres$urized to the pre-lo ad value to bring the cross beam 42 back into contact with the shim pack 

15 70. 



The adjustability of Hie spacing between the jaws 16, 18 is also advantageous afteraperiod of 
crushing, where components of the jaw crusher become worn, leading to anincxeaseiii the spacing 
betweenthelowerendsofthejawsld, IS. For example, the wear surfeces 20 and/or toggle seats 
may become warn, thus increasing the spacing between the lower ends ofthejaws 16, IS. hi such 
20 aninstance,itwiUbenecessarytoreducethospacw 

maximum crushed product size, for example by inserting shim plates. 

Whilst the invention has been described with reference to the use of shim packs to provide 
adjustability of the spacing between the lower ends of the swing j aw and fixed jaw, it will be 
appreciated that other suitable adjustment means can be used, for example a plurality of wedges. 
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Claims 



1. 

5 

2. 

10 

3. 



Ajaw crusher for crushing rockmaterial, comprising a frame having aExedj aw and a 
swing jaw, between which is defined a crushing chamber for receiving material to be 
crushed, the swingjaw being mounted for cyclic movement infhe direction of the fixed jaw, 
a toggle plate for operative communication between a rear portion oftheswingjaw and 
a stop provided on the frame, and ijn wbich an hydraulic cylinder arrangement is provided 
tn which, in use, the hydraulic fluid is pressurised to apredetennined value to provide an 
adjustably pre-loaded reaction against the action of the toggle plate. 

Ajaw crusher asefcumed in claim 1, in which the hydraulic cylindex'arrangemerd: is pre- 
loaded against a part of the frame. 

Ajaw crusher as claimed in claim 1 or claim 2, in whichthe stop consists of a cross beam 
adjustably disposed in the transverse axis of the frame, and the hydraulic cylinder 
arrangement is located behind the cross beam. 
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